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of two of his students, led to the invention
of the barometer, and, in the hands of von
Guericke, to the air pump. Torricelli
knew well the Dialogues on Motion.

6. Finally, Galileo was an inspiring
teacher and built up at Padua a great
school of physics. Many of his students
lodged under his own roof; helped him in
his own garden; ate at his own table. He
had his own workshop and employed his
own mechanicians. Generous with his
time, his energy and his money, master of
a fine literary style, endowed with a keen
sense of humor, familiar with the best-that
had been said and thought in the world,
standing in the front rank of investigators,
is it any wonder that young men of talent
hastened to Padua from all parts of
Europe? Could any higher compliment
be paid to a teacher than the devotion
exhibited by the youthful Viviani, a lad
in his teens, for his master already some
seventy years old and a ‘‘Prisoner in
Acetri’’? If deferred payments of the
kind that teachers mostly depend upon
ever get as far as the next world, surely
this courageous spirit, harried throughout
his long life by poverty, ill-health and the
.censorship of the church, must have been
gratified by the work of the Accademia del
Cimento which was, with the exception of
a single man, composed entirely of his
students. Mechanics was the one subject
to which he was devoted consistently and
persistently throughout his life; it was the
subject of his earliest investigation when a
young man at Pisa; the subject upon which
he lectured when in his prime at Padua;
the subject of his latest and most mature
reflection at Arcetri. His most important
contribution to dynamics was published in
the: seventy-third year of his age.

If, in conclusion, I were asked to sum-
marize in a single sentence the principal
contributions of Galileo to the science of
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physies, I should mention the two follow-
ing faets: (1) That knowledge of physical
phenomena which is to receive ‘‘imper-
sonal verification’” and become useful,
must be obtained mainly by experiment
adapted to ask of nature some particular
question. (2) That momentum considered
as a function of time and position is a
fundamental dynamical concept; or, in
other words, to discover how the change of
momentum of any body is connected with
the physical circumstances in which the
body is placed, is the one great problem of
dynamies.

But perhaps, after all, his most impor-
tant contributions lie outside of physies.
Indeed Galileo has not yet shot his last
arrow. For his life still teaches us that
nothing is so because any man says it is so.
His example still shows how experiment
can rob a man of all arrogance of opinion,
how familiarity with unsolved problems
can give a man genuine humility, and how,
on the other hand, the possession of clear
experimental evidence arms him with sure
confidence.

Crities tell us that Florence, during the
Renaissance, shone with a borrowed light
—a light reflected from Athens. But I
venture to think that those who will take
the pains to look over the pages of Galileo
will find them self-luminous.

Hexry CrEwW
NORTHWESTERN UNIVERSITY

FACTS AND FICTION ABOUT CROPS

THE Association of Official Agricultural
Chemists of the United States at the Norfolk
meeting, in 1907, unanimously adopted a com-
miteee report' endorsing the following dec-
laration:

It is as truly the duty of science to protect
agriculture from error as it is to afford new truth:

18ee Circular No. 123 of the University of
Illinois Agricultural Experiment Station.
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If “the farm is the basis of all industry,”
as was recently stated by James J. Hill, then
science should not fail in this duty; for Amer-

ican agriculture is approaching a crisis, and -

the use of science must be depended upon to
provide adequate support for our rapidly in-
creasing population.

Already the question of food has begun to
exert dangerous pressure in the United States,
but so much of error and deception has been
promulgated that even those who are to occupy
the places of highest authority and influence
are likely to be led into false positions whose
foundations can only crumble beneath their
feet.

There is no fiction in the starving poverty
of our race in India, nor in the frequent fam-
ines of Russia, nor in the history of the dark
ages following the ancient civilization of our
people in the Mediterranean countries; and
neither should the plans for the future pros-

perity of the Aryan in America be based upon

fiction.
EXAGGERATED CROP REPORTS

Careful investigation reveals the fact that
the reports from the federal bureau of statis-
tics, as published by the secretary of agricul-
ture, are highly exaggerated and deserving of
the strongest condemnation, although all
would be glad to give praise if these glowing
reports were true; and, if the progeny of
ninety-two million people and added millions

of immigrants could live upon blind optimism

or mere boasting, then duty would not com-
pel this contribution toward the protection of
truth and prosperity, by exposing error. -
The following quotations are taken from the
annual reports of the secretary of agriculture:

From 1905 Report—Another year of unsur-
passed prosperity to the farmers of this country
has been added to the most remarkable series of
similar years that has come to the farmers of any
country in the annals of the world’s agriculture.
Production has been unequaled; its value has
reached the highest figure yet attained.

From 1906 Report.—Economic revolution in the
art and science of agriculture, which became
noticeable in this country half a dozen years ago,
has continued during 1906, with tremendous effect
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upon the mation’s prosperity. Crops so large as
to be beyond any rational comprehension have
strained the freight-carrying ability of the rail-
roads.

From 1910 Report.—Year after year it has been
my privilege to record ‘‘another most prosperous
year in agriculture.’’ . . . Nothing short of om-
niseience can grasp the value of the farm products
this year. At no time in the world’s history has
a country produced farm products within one year
with a value reaching $8,926,000,000, which is the
value of the agricultural products of this country
for 1910. This amount is larger than that of 1909
by $305,000,000, an amount of increase over the
preceding year which is small for the more recent
years.

A notable feature of corn production this year
is the growing importance of the south. This has
been manifested in a small way in very recent
years, but now the increased magnitude of the
crop in that section, both absolute and relative
to national production, fdtces itself upon the at-
tention.

The demonstration work among southern farm-
ers is rapidly increasing. Organized in 1904 for
the purpose of fighting the boll-weevil in Texas,
this work has now extended to all of the southern
states. . . . From 1904 to 1909 there was an in-
crease from 1 to 362 agents in the field. The
number has now reached 450, and the demand for
more is urgent. . . . In 1909 figures from a large
number of demonstrators showed a comparative
increase of from 50 to 400 per cent. in the average
yield of standard crops, and the figures for 1910
indicate similar results.

From 1911 Report.—Owing to the prevalence of
high prices there has developed a general impres-
sion that the agriculture of this country is unequal
to the needs of the increasing population. An
investigation of the facts with regard to this
condition failed to establish any cause for alarm.
On the contrary, it is evident that this country has
been passing through phases of agriculture in
which declines in production per acre are the re-
sult of exploiting new land and in which recupera-
tion follows with a greater pace than that of
increase of population.

The Department of Agriculture has had success
in the south through object lessons in the field,
where the best southern farmers in their counties
were the instructors. This method should be or-
ganized in all the states.

From 1912 Report.—The record of sixteen years
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FACTS AND FICTION ABOUT CORN
y U. 8. Census and Agricultural Department \

o

YIRGINIA CORN

Bushels -
Census = 36,748,410 = NGNS
1899 .
Ag.Dept = 34,880,900 = ST
Cengus = 38,395,141 = NEEERONNERENNN
1909 = 34 4 Exaggeration
Ag.Dept = 47,323,000 = L ]
NORTH CAROLTNA CORN
Census = 34,818,860 = WENEMENNEEESEENRANN
1899 -
Ag.Dept = 31,953,168 = SISO
Census = 34,063,531 = L ]
1909 = 43 % Exaggeration)
Ag.Dept = 48,684,000 = L ]

SQUTH CAROLINA CORN

Census = 17,429,610
Ag.Dept = 16,713,189
{Cenaue ‘= 20,871,946

Ag.Dept = 37,041,000

1899

L]

1909 = 77 % Exaggeration

GEORGIA CORN

"

Census = 34,033,330
1899
Ag.Dept = 33,494,790

Census = 39,374,569
1909 = §5 % Exaggeration
Ag.Dept = 61,160,000 =

l

FLORIDA CORF
Bushels
Census = 5,311,050 =~ muml
1899
Ag.Dept = 5,093,370 = WEB
Census = 7,024,000

Ag.Dept = 8,379,000 =

= 19 § Exaggeration

ALABAMA CORN

Ag.Dept & 33,015,130 =
Census = 30,695,737
Ag.Dept = 43,646,000

[}

lgos{

Census = 35,053,047 =
1899
19.09{ = 43 § Exaggeration

LOUISIANA CORN

{Census = 22,063,580 =
1899
Ag.Dept = 35,896,726 =

Census = 36,010,361 =
1809 = 97 4 Exaggeration
Ag.Dept = 51,188,000 =

l

MISSISSIPPI CORN
Census = 38,789,920 =
1899

Ag.Dept = 39,043,713 =
19 Census = 38,428,667 =
Ag.Dept = 40,745,000 =

= 43 4 Exaggeration

ARKANSAS CORN

L]

I

Census « 44,144,088
1889 .

Ag.Dgpt = 48,087,140 =

Census = 37,609,544
1909

= 34 % Braggeration
Ag.Dept = 50,400,000 =
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WEST VIRGINIA CORN

Bushels
1899{ Census = 16,610,730 = SN
Ag.Dept = 18,043,584 = NN
1909{“““3 e 17,119,007 « I
Ag.Dept = 37,633,000 =

TENNESSEE CORN

= 61 % Exaggeration

Census = 67,307,390 « INEEG—_———ANERDRE

Census = 67,682,489 = NN

1909

1899
Ag.Dept = 59,997,760 « R

= 16 4 Exaggeration

Ag.Dept = 78,650,000 =

KENTUCKY CORN

1899

Ag.Dept = 55,393,687 = N

Census
1909

{Ceneue e 73,974,333 = IR
{ = 83,383,034 =

N
= 34 % Exaggeration

Ag.Dept = 103,472,000 = |

TEXAS CORN

Censue = 109,907,350 « [N
1899
Ag.Dept= 81,151,398 = SN

75,498,695 = I

00 Census = '
63
Ag.Dept = 132,350,000 = e Exageeration

has been written. It begins with a yearly farm
production worth $4,000,000,000 and ends with
$9,532,000,000. . . . During the past 16 years the
farmer has steadily increased his wealth produe-
tion year by year, with the exception of 1911. ...
Beginnings have been made in a production per
acre increasing faster than the natural increase
of population.

In the issue of February, 1918, of the Crop
Reporter, “ published by authority of the sec-
retary of agriculture,” occurs the following:

Statements have been made recently by some
writers and lecturers, to the effect that the yield
per acre of crops in the United States is dimin-
ishing from year to year. A study of crop yields
indicates that there was such a tendency toward
lower yields during the seventies and eighties, but
during the last 20 years the tendency has been
the reverse. . . . In order to show this trend
graphically, eight charts are published in this
issue of the Crop Reporter which show the yearly
change and the average change of yield per acre
of eight important crops. In these charts the
downward tendency until about 1890, and since
then the upward trend, is strikingly shown. The
recent tendency toward emlarged production per
acre is general throughout the United States.

By referring to the Crop Reporter for Jan-

uary, 1911, we find a similar statement:
That the final stage of better agriculture and

increased production has been reached in many
states for a varying number of crops, and that
production per acre is mot only beginning to
exceed the normal increase of population, but
really to exceed the actual increase. . . .

The potentiality of agricultural production as a
national achievement sufficient for growth of pop-
ulation has been so numerously and so thoroughly
demonstrated as to be mnow beyond intelligent
question. The Farmers’ Cooperative Demonstra-
tion Work, now carried on in 12 cotton states,
employs 375 traveling agents and has many thou-
sands of demonstrating farms. It is proving by
results on thousands of farms that preparation of
the soil so as to make the best seed bed adds 100
per cent. to the average crop on similar lands
with an average prepdration in the old way; that
the planting of the best seed makes a gain of 50
per cent.; and that shallow, frequent cultivation
produces an increase of another 50 per cent.,
making a total gain of 200 per cent., or a crop
three times the average crop.

It will be noted that all of this enormous in-
crease is secured with no suggestion of soil
enrichment, in strict harmony with the errone-

ous teachings® of the Department’s Bureau of
Soils:

2 See Bureau of Soils Bulletin, No. 55, pp. 66,
79, 80; or SCIENCE, November 8, 1912, p. 621.
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The soil is the one indestructible, immutable
asset the nation possesses. It is the one resource
that can not be exhausted; that can not be used
up. . .. It is evident that it can not wear out, that
so far as the mineral food is concerned it will con-
tinue automatically to supply adequate quantities
of the mineral plant foods for erops. . .. As a
national asset the soil is safe as a means of feed-
ing mankind for untold ages to come.

CROP ESTIMATES MEASURED BY THE CENSUS

Fortunately, there is a trustworthy measure
applied to the progress or retrogression of this
country every ten years, when every farmer
and land owner in all the states must make a
sworn statement to the Bureau of Census in
regard to his crops and herds; and, fortunately
this statement is not subject to subsequent re-
vision or inflation by any “estimates” of the
“Crop Reporting Board” with an “opti-
mistic ” secretary of agriculture as the chair-
man.

Thus, while the “ crop statistics ” of the agri-
cultural department claim an increase of 50
per cent. in the production of corn in the
southern states from 1899 to 1909, the data
from the U. S. Bureau of Census show an ac-
tual decrease of 7 per cent. In other words,
the Department of Agriculture reports that
the total production of corn for the thirteen
states from Texas and Arkansas to the At-
lantic, and south of the Ohio and Potomac,
was increased by 239 million bushels from
1899 to 1909; while the figures from the Bu-
reau of Census prove that instead of an in-
crease there was a positive decrease of 81 mil-
lion bushels.

The accompanying statistical data and
graphic illustrations reveal the percentage of
inflation or boasting by the agricultural de-
partment as compared with the census facts
relating to corn production in the individ-
ual states.

STATISTICAL ILLUSTRATIONS
The census reveals an increase in the popu-
lation of contiguous continental United
States of 21 per cent. during the last decade
(from 76 million to 92 million people). The
Bureau of Census also found an increase of
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4.8 per cent. in farm land, and increase of 15.4
per cent. in farmed land, which means the
land used for the production of crops, includ-
ing pasture for live stock.

But has our increased production per acre
amounted to more than 21 per cent., as the
above quotations would lead us to believe? If
so, our total increase in production should be
89.6 per cent., considering that we are farm-
ing 15.4 per cent. more acres. But the report
of the Bureau of Census shows only 1.7 per
cent. increase in the total production of all
cereal crops, including corn, wheat, oats, bar-
ley, rye, rice, buckwheat, Kafir corn, emmer
and spelt, the aggregate production having
been 4,439 million bushels in 1899 and 4,513
million bushels in 1909; and a comparison of
the crop “statistics” of the Department of
Agriculture for these years with the averages
for the three-year periods, 1898 to 1900, and
1908 to 1910, respectively, shows that, on the
whole, 1909 was a slightly more favorable sea-
son than was 1899, for the production of the
cereal crops.

An increase of 15.} per cent. in farmed land
with an increase of only 1.7 per cent. in pro-
duction reveals the truth of reduced yueld per
acre. And neither official “ estimates” nor
official boasting can controvert this established
American fact.

SHORTAGE OF ANIMAL PRODUCTS

We might expect and hope that a much
larger increase would be found in the live
stock produced during the decade on the farms
of the United States, but instead we find no
increase at all. In fact, the number of cattle
decreased by six million (from 68 to 62 million
head); the swine decreased by five million
(from 63 to 58 million head); and the sheep
decreased by nine million (from 62 to 53 mil-
lion head); while horses and mules increased
by less than three million (from 223 to 24 mil-
lion on farms, and from 25 to 27% million all
told, including those in cities).

(The time of year the counts were taken
varied by six weeks, June 1, for 1900, and
April 15, for 1910, but even with possible al-
lowances for this variation, the number of
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cattle, sheep and swine plainly decreased dur-
ing the decade.)

i

THE TRUTH ABOUT COTTON

The cotton crop showed a substantial in-
crease of 11.7 per cent. in total produection,
and, furthermore, 1909 seems not to have been
a favorable season for cotton ; but, on the other
hand, the acreage in cotton increased by 32
per cent. from 1899 to 1909; and the com-
bined reports of the Department of Agricul-
ture (on acreage) and of the Bureau of Cen-
sus (on production) reveal the fact that the
yield per acre of cotton was not only less in
1909 than in 1899, but the average yield per
acre for the four years 1907, 1908, 1910 and
1911, was also less than the average for the
four years 1897, 1898, 1900 and 1901. This
notwithstanding the boasted influence of
the hundreds of “best southern farmers
in their counties,” who accepted appointments
on the Department’s pay roll as “field
agents ”’; and it is a question of exceeding im-
portance whether the “farm demonstrators”
of either the south or the north should be ap-
pointed by the secretary of agriculture.
Should they not rather be appointed by the
agricultural colleges of the respective states,
in order that they may be selected because of
their thorough training in the scientific prin-
ciples which must constitute the foundation
of truly permanent systems of agriculture, as
well as for their knowledge and experience in
the science and practise of agriculture in their
own state, and be held directly responsible to
their home people? There is the gravest
danger that a federal appointee in every
county will often exert more influence polit-
ically than agriculturally.

POTATOES INCREASE

The reports of the Bureau of Census show
that the only important increase in crops of
large significance for food is in potatoes, a
crop that is grown to a considerable extent on
the market gardens enriched by heavy appli-
cations of animal fertilizers from the city,
produced, of course, at the expense of the
farms which supply the cities with hay and
grain.

SCIENCE

475

DECREASE IN EXPORTATIONS

When we consider the facts revealed by the
Bureau of Census, it is not strange ‘that, in
order to feed our increasing population, we
were compelled to decrease our exportation of
wheat for making bread, and of corn for ma-
king meat. As an average of the first four
years of Secretary Wilson’s administration
(1897 to 1900), compared with the average for
1907 to 1910, our annual exportations de-
creased from 210 million to 108 million bush-
els of wheat, and from 196 million to -only 49
million bushels of corn. (These are not esti-
mates, but facts.) In percentage of total
“ estimated ” production, the corn exports de-
creased from 10 per cent. to 2 per cent., and
wheat exports decreased from 87 per cent. of
our production for 1897 to 1900, to only 16
per cent. of the production for 1907 to 1910.

THE GREATEST .DECEPTION

And yet, if we ignore the census facts, and
accept only the “estimates” of the Depart-
ment of Agriculture, a comparison of aver-
ages of the “statistics” for these two four-
year periods would show that, after deducting
the actual exportations, our average annual
supply for domestic consumption increased
during the decade from 359 million to 575
million bushels of wheat, and from 1,806 mil-
lion to 2,741 million bushels of corn; or, in
other figures, these four-year averages would
show that our supply of wheat for bread in-
creased during the decade by 60 per cent., and
that our domestic supply of corn for the pro-
duction of meat, ete., increased by 52 per cent.;
whereas, our population increased by only 21
per cent. during the same decade. '

Thus the only real basis for the common
complaint of the people regarding the food
supply is that they can mot live on “statis-
tical ” fiction.

In his annual report for 1912, Secretary
Wilson makes the following generous state-
ment:

¥he great and growing movement carried on by
the department for agricultural betterment has
not-been sustained solely by one man.

It must also be recognized that the faults
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of the department, including the condemnable
inflation of crop “statistics,” and the wide
promulgation of erroneous theories, such as
have emanated from the Bureau of Soils, advo-
cating doctrines which can lead only to land
ruin, are not all to be set down as the sins of
one man. There have been in the service of
the United States Department of Agriculture,
some of the most eminent scientists the world
affords, and other conscientious public ser-
vants, including, unquestionably, many of the
field agents; and so have there been others
whose public “service” is far worse than
worthless. OvriL G. HoprgINs
UNIVERSITY OF ILLINOIS :

THE AMERICAN PHILOSOPHICAL SOCIETY
AND PRESIDENT WILSON

ON Wednesday of last week a committee of
the American Philosophical Society consist-
ing of President W. W. Keen, Hon. Charle-
magne Tower, Hon. Elihu Root, Secretary
Charles D. Walcott, of the Smithsonian Insti-
tution, President Robert S. Woodward, of the
Carnegie Institution, and Director Otto H.
Littmann, of the U. 8. Coast and Geodetic
Survey, were received by President Wilson,
by special appointment in the east room of the
‘White House, and presented to him, on behalf
of the society, the following congratulatory
address on his accession to the presidency.
To His EXCELLENCY WO00ODROW WILSON, PRESIDENT

OF THE UNITED STATES:

Sir: The American Philosophical Society ex-
tends its cordial congratulations to you, as one of
its fellow-members, upon your accession to the
presidency of the United States. You carry into
public life the ideals of the scholar; and you will
show in the New World, as has been proved so
often in the Old, that philosophical training, in
the best and broadest sense of the term, is a help
to the practical statesman. Your studies in history
and in political science will illuminate your task
of giving to the nation a wise and strong govern-
ment.

It was Montesquieu, the good gemius of the
makers of our national constitution, who said that
for a safe voyage for the ship of state the spirit
of the laws should serve as compass and history
should be the chart, This society confidently be-
lieves that you have at your command this compass
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and this chart; that with your firm hand at the
helm the ship of state will safely ride the seas; and
that you, like those of your distinguished predeces-
sors in the presidency who were its members, will
help to make the future history of the nation
worthy of its past.

Seven times since the founding of the Repub-
lic the American Philosophical Society has had
cause for congratulation in the selection of one of
its members as President of the United States.
Washington, Adams, Jefferson, Madison, the
second Adams, Buchanan and Grant were honored
names upon its roll before the popular vote in-
seribed them in the list of American Presidents.
To you, the eighth in turn of its members to enter
upon this high office, this Society extends its
warmest greeting.

Given under the seal and in the name of The
American Philosophical Society held at Philadel-
phia for Promoting Useful Knowledge this seventh
day of March, 1913.

W. W. KEEN,
President
I. Minis HAYs,
ArTHUR W. GOODSPEED,
Awmos P. BrROWN,
HArRrY F. KELLER,
Secretaries

The president thanked the committee for
the presentation of the address and later he
made a more formal acknowledgment as fol-
lows:

THEE WHITE HOUSE, WASHINGTON,

March 19, 1913.

My Dear Dr. Keen: May I not express to you,
and through you to the members of the Ameri-
can Philosophical Society, my deep and sincere ap-
preciation of the cordial message brought me from
the society by you and your associates this after-
noon ¢

Nothing has gratified me more. I do not know
of any association whose confidence I would rather
enjoy. It has been a matter of peculiar pride to
me to be associated with the American Philosophi-
cal Society, and that that distinguished body should
feel honored by my elevation to the Presidency is
a source of genuine satisfaction to me. I can only
say in reply to their gracious address that I shall
hope and strive at all times to deserve their respect
and confidence.

Cordially and sincerely yours,
Dr. WiLiaM KEEN, ‘WooprOW WILSON.
Philadelphia, Pa.



